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KO. 1,599.--“ On the  Progress of Public Works Engineering in  
Foreign Countries, as recorded in  the  Abstracts of Papers  in  the 
Proceedings, during  the  years 1874-78.” By L. F. VERNON- 
HARCOURT, M.A., M. Inst. C.E. 

THE object of this communication is to record briefly, the pro- 
gress  achieved in  the various branches of civil  engineering  relating 
t o  public works  abroad, as  gathered from the  Abstracts of Papers 
in  Foreign  Transactions  and Periodicals which  have been published 
in  the Minutes of Proceedings. 

The  first place must be assigned to  the  St. Louis Bridge over 
the Mississippi,l designed by Mr. James Eads, M. Inst. C.E. This 
bridge, which  carries a  roadway  above and a railway below, on 
girders formed of two arched steel  tubes braced together,  has  two 
spans of 502 feet  and a centre  span of 520 feet. It supplies  a 
proof that,  by  the  introduction of steel  instead of iron, the  weight ’ 

of the  superstructure of a bridge  may be  considerably  diminished, 
its cost reduced, and  large  spans adopted  even for carrying  two’ 
roadways. The success of the  undertaking  furnishes a forcible 
argument  in favour of removing the  restrictions placed hitherto 
upon the employment of steel in  this country. The method of 
erecting  the  bridge  without scaffolding is  worthy of not,ice. The 
girders were built  out from the piers for a quarter of their  length, 
and  being fastened to the  pier  at  the  springing bore their own 
weight  like a bracket,  and  the  remaining  portion  was added by 
supporting  their ends by  iron  ties from temporary erections on the 
Piers. The  principal object of forming such large spans  was to 
diminish  the  number of piers, as  the  foundations were difficult  and 
costly. The  foundations for the piers of this  bridge  have been 
described in a Paper  by Mr. Francis  Fox, M. Inst. C.E.3 At the 
time of their execution, the  depth of the bottom of the east  pier,. 
102 feet below low water, was the  greatest on record. Other 
instances of pneumatic  foundations  are  given  in  the  Abstracts, 
amongst which mhy be  mentioned the resume of various kinds of 
foundations for  large bridges by  Herr  Funk,3  in which reference 
is made to  the  East River bridge caisson, and  to a bridge  which 

Vide Minutes of Proceedings Inst. C.E., vol. li., p. 293 ; * vol. xxxiv., p. 30 ; 
vol. xlix., p. 299. 
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is being  built over the Lymfjord in  North  Jutland on iron caisson 
foundations reaching a depth of l18 feet below low water. The 
recent  Paper ‘‘ On  Foundations,” by Professor Gaudard,I renders 
.further reference to these and  other  instances unnecessary. 

The Kentucky  river  bridge2  is  worthy of notice for the  manner  in 
-which  the  centre  truss, 275 feet above low  water  and 375 feet span, 
v a s  erected without scaffolding. Temporary piers  were  erected 
between the abutments  and  piers;  the  girders were then  built  out 
from the rock abutments on each side, being supported by  the 
.anchorage  bolts till they reached the  temporary piers. The  building 
af the  girders was next continued till  the  permanent piers and 
eventually  the  centre of the  centre  span  was reached, and  the  two 
portions  united.  The account of the  Dwina  bridge  at  Riga3 shows 

large foundations have been put  in  under peculiar difficulties, 
.a exposed to  a rapid  stream  and  the  breaking  up of ice. The Moerdijk 
bridge over the Hollandsche  die^,^ whose foundations  have been 
described in a Paper  by Sir J. G. N. Alleyne, Bart., M. Inst. C.E.,6 is 
chiefly remarkable for its  length,  as  the  estuary where it crosses 
is 2,840 yards wide. The Marseilles swing  bridge6  is  an instance 
.of a large  and heavy bridge  being moved round  with perfect 
.ease in three  minutes  by one man  with  the  aid of hydraulic 
machinery. 

Light  railways  and  narrow-gauge  railways  have been intro- 
duced more extensively  abroad  than  in  this  country, owing to  the 
-population  being more scattered,  to  the absence of good roads, and 
to the  importance of obtaining means of communication at  the 
least possible cost. Also, in  many mountainous districts steep 
gradients  and  sharp  curves  cannot be avoided in laying  out  rail- 
ways, and  the  gauge  and locomotives have  to be made subservient 

I %D these requirements. 
Amongst the  railways  where  the  standard  gauge is adhered 

to,  the  light  railways  in  Hungary7  must be mentioned, as they 
aepresent  the class of railway contemplated in  the clause in  the 
Regulation of Railways Act, 1868, authorising  the construction of 
light  railways  in  this  country, of which there  are only three 
actually open for traffic, though others have been authorised, and 
m e  or more in course of construction. The  two  light  railways 
in  Hungary  are each about 29 miles long, and pass through 
a fertile  district  having bad roads. They  are  laid  with  rails 

-‘ Vide Minutes of Proceedings Inst. C.E., vol. l., p. 112; * vol. lii., p. 307, 
-also vol. liv., p. 152 ; vol. xlv., p. 277 ; vol. XI\-., p. 279 ; vol. xlii., p. 223 ; 

1701. xlli, p. 305, and vol. xlvii., p. 222 ; ’ vol. xlvi., p. 282. 
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weighing 51  lbs.  per yard,  and cost little over 54,000 per  mile; 
the  greater  portion of the  land was given  for  the  railway;  and  the 
country being fairly level, the  earthwork was  small, the  gradients 
are  slight, and the curves are few, the  sharpest  having a radius of 
20  chains. These afford a good instance of railways made econo- 
mically, at  the  request  and  with  the assistance of the landowners, 
for the purpose of obtaining  the necessary means of communication. 
Lines  like  these  are,  in  the Author’s opinion, the proper ones fop 
supplying deficient railway accommodation in  parts of England 
where  the traffic would be unlikely to render  lines constructed in  
the  ordinary  manner  remunerative,  and  the  hearty  support of the 
landowners is  an essential  element in  such  undertakings. I n  
Sweden this class of railway  appears  to  have been extensively and 
successfully  adopted, 1,730 miles being open for traffic or in  course 
of construction.l 

The  Uetli  railway is a totally different type of line. It was 
made for the purpose of reaching the  summit of the  Uetli  mountain, 
with  steep inclines and  sharp  curves;  the worst gradient is 1 in  
14, and  the  sharpest  curve 6 * 7 chains  radius ; the  rails weigh. 
60 lbs.  per yard. It rises 1,310 feet  in its length of 5 . 7  miles, 
and cost Sl1,lOO per mile. It is worked by six-wheeled coupled 
engines, proving  that inclines of 1 in 1 4  can  be  safely ascended 
by locomotives. The  train, composed of three carriages,  performs 
the ascent in half an  hour,  and  in its descent is kept  under 
perfect  control by air brakes. 

The  metre gauge has been adopted for several railways: for 
instance, on the  line of Ergastiria in Greece, of Mokta-el-Hadid 
in Algeria,3 on three  lines  in  Swit~erland,~ and in  France,  Sardinia, 
and  Austria. Bessemer steel  rails were adopted in some of the 
above  instances weighing from 41 to 57 lbs. per yard; the  radius 
of the  sharpest curve is  about 3 chains, and  the maximum gradient 
1 in 28. In India  this  gauge  has been adopted for all  the  narrow- 
gauge  lines, of which  there  are 2,700 miles projected, and about 
one-third of these were completed in 1874. From a valuable 
collection of statistics  about  narrow-gauge  railways,  by M. 
M~randiere ,~ it appears  that  the  number of these lines  has increased 
enormously of late  years;  the  total  number of miles opened for 
traffic in 1874 being 5,040, and 10,812 miles being  under construc- 
tion. The  United  States head the  list  with 2,040 miles open, and 

V i d e  Minutes of Proceedings Inst. C.E., vol. xlvii., p. 326 ; * vol. xl., p. 275, 
and vol. xlix., p. 307 ; vol. xxxix., p. 338; 4 vol. xli., p. 273,  and  vol. xlvii., 
p. 326; vol. xlvii., p. 324. 
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7,552 in construction. India comes next,  and  then Canada, Australia, 
New Zealand, and Russia, whilst  Great  Britain is near the bottom 
of the list with 26 miles, being less than  Java, which possesses 
34 miles. There  are  twenty  varieties of gauge on these  lines, 
lying between 1 foot 6 inches and 4 feet;  but  next to the  metre 
gauge, a gauge of 3 feet 6 inches appears the most common, having 
been adopted in Xorway,  Canada, the Cape, and on some American 
lines. It is natural  that narrow-gauge  lines have been little 
developed in  England,  France,  Germany,  and  other  continental 
countries, as  the objections to  the break of gauge  in  India,  urged 
by several  speakers in  the discussion on Mr. Thornton’s Paper  on 
State Railways in  India,l  apply  with much greater force to  the 
principal, count,ries of Europe. An  alteration  in gauge  can  only 
be espedient  in cases where it would be impossible t o  raise 
sufficient capital for constructing  an ordinary-gauge line,  and  the 
choice lies  between a narrow-gauge line  and none a t  all. An 
instance of this occurred in  the  Grand Duchy of Oldenburg, where, 
in order to connect Ocholt and Westersede,Z each situated on 
railways of ordinary gauge, it was necessary, owing to  the  poverty 
of the  country  and  the  scarcity of the population, to  construct  the 
,cheapest possible narrow-gauge line. This  railway, which is 
nearly 44 miles long, was  constructed in 1876 in less than  six 
months, a t  a cost, including rolling-stock, of 510,450; it was  laid 
to a i-m&tre  gauge,  with Bessemer steel  rails  weighing 25 lbs. per 
yard.  Four  trains  run each way  daily at  the  rate of about 
134 miles an  hour;  the  fuel used is  peat,  and  the  daily expenses 
amount  to only S1 9s. The  Eibenthal mineral line3 furnishes an 
instance of a narrow-gauge  railway economically constructed 
through a hilly  country.  The gauge is 2 feet 6 inches ; curves of 
I chain  radius  have been adopted, and when the  line, at present 
worked by horses, is made available for locomotives, the  total cost, 
including  rolling stock, will  amount  to only 51,857 per mile. 

Riggenbach‘s rack  system for surmounting  steep  gradients,  first 
adopted on the  Rigi railway: has been extended to seven other 
 railway^.^ In  the Ostermundingen  railway6 the  central rack rail 
is  only  laid for the  rising portion of the line. The locomotive 
works like  an  ordinary one along  the level, and when it reaches 
the ascent of 1 in 10, the machinery is put  in gear with  the rack. 
A similar  arrangement  has been adopted on the Wasseralfingen 

_ _ - ~  

Vide Minutes of Proceedings Inst. C.F., vol. xxxv., p. 214 ; vol. l., p. 244 ; 
3 vol. lii., p. 320 ; vol. xxxvi., p. 103 ; vol. lii., 1). 318 ; 6 vol. xli., p. 277. 

Downloaded by [ University of Sussex] on [17/09/16]. Copyright © ICE Publishing, all rights reserved.



PROGRFBS O F  PUBLIC WORKS EXGINEERING. 279 

railway,I  which  has a gradient of 1 in 13, for about half a mile in  
length.  Herr  Wetli  has  invented a  system for drawing  trains  up 
steep inclines2 by  the  help of a drum, placed under  the locomotive 
and connected with  the  driving wheel, with  spiral  threads,  running 
in  opposite directions from the  centre  to  the sides of the  drum, 
which  wind  along a pair of guide rails placed in a A form a t  short 
distances  apart.  Herr  Brockmann considers this system  superior to 
that of the  Fell  railway,  and also to  that of the  Rigi  railway,  in 
which  the  teeth of the  central rack cannot be made strong enough 
to bear heavy traffic. Endless  wire ropes are used for drawing 
the  tram-cars  up some steep  streets in  San  Francis~o,~  the 
connection  between the rope and  the  car  being so contrived 
that  the rope is entirely below the road  level, and causes no 
obstruction  whatever  to  the  ordinary  street traffic. 

Tramways  along  streets  and  public roads are  being  gradually ex- 
tended. A concession was  granted  in 1873 for laying down 66 miles 
of tramways  in  Paris ;* and a steam  tramway  along  the  high- 
road from Cassel to Wilhelmshohe has been recently opened? 
Compressed air  was  tried first on this  latter  tramway,  but  proving 
a failure, Messrs. Merryweather’s steam  engines were substituted, 
which can draw  two  fully loaded cars  up  the  gradient of 1 in 16 -6. 
I n  Paris, Messrs. Merryweather’s locomotive, the fireless or hot- 
water locomotive G of M. Francq,  and M. MBkarski’s compressed-air 
engine,’ have been tried. It is stated  that  the use of the steam 
locomotive in  Paris  has  not produced a saving of expense. This 
is contrary  to  the experience gained  with  similar engines a t  Copen- 
hagen, where  a saving of 40 per cent. was effected in  the cost of 
working;  with locomotives on the  light  Firmy railway,s where a 
saving of one-third  was  made;  and  with Baldwin’s steam car in  
A m e r i ~ a , ~  where 18 per  cent.  was saved. The employment of fifteen 
fireless or thermo-specific engines on the Kew- Orleans tramway 
effected an economy of 50 per cent.  over the  traction  by horses. 
The performance of N. Francq’s  engine is to be further tested on 
the  Paris  tramways. M. Mkkarski reckons that  traction  by  his 
engine costs the same as  with steam locomotives, and effects a 
saving of 25 per cent., or, according  to  his  latest ca.lculations, 
40 per cent.,1° on the  total cost of traction with horses. A tram- 
way  in  the  suburb of Brussels is worked by a  steam locomotive, 

’ Vide Minutes of Proceedings Inst. C.E., vol. liii., p. 336 ; vol. xl., p. 274 ; 
vol. lii., p. 337 ; * vol. li., p. 319 ; vol. lii., pp. 309 and 336 ; G vol. xxxix., p. 347, 

and vol. xlv., p. 269; ’ vol. xliii., p. 363, and vol. xliv., p. 254; * vol. l., p. 246 ; 
vol. li., p. 317 ; Io vol. b., p. 332. 
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entirely encased, to avoid frightening horses. It draws a weight 
of 2* tons up  an  incline of l in 50, at  the  rate of 7g miles an 
h0ur.l Special compact locomotives, similarly disguised, have 
been used on tramways  at Belfort and New Orleans; and loco- 
motives have been  introduced on some tramways  in  Italy. 

A  steam carriage, made entirely of steel, and  weighing  about 
4 tons, for carrying  twelve passengers, or  drawing goods along an 
ordinary road, has been designed by M. Bollke.2 It accomplished 
a journey of 150 miles in  eighteen hours. It can  easily travel 
12 miles an hour on the level, and 5 3  miles up an incline of 
1, in 20, drawing a weight of 4 tons. It is easily  steered through 
a town,  and  is said not to  frighten horses, owing  to  the  little noise 
i t  makes. M. Relpaire has designed  a  steam carriage3  furnishing 
accommodation for fifty passengers. It can travel  at  the  rate of 
45 miles per  hour on the level, and 25 miles per hour  up  an  incline 
of 1 in 62. The  working expenses are reckoned a t  Id .  per  mile 
Tun. 

A  description of the  Heberlein continuous brake  is given by 
M. Massa~ge .~  It was applied  in 1874 to %L train  running between 
Brussels and Luxembourg, and  acts on the  principle of stopping 
a train  by force accumulated during its motion. A new counter- 
pressure  and vacuum  brake, an improvement on the  Le  Chatelier 
system, is also described5 These are  the only  continuous  brakes to  
which reference is made in  the  Abstracts,  but it is natural  that 
less attention should have been paid to  this subject abroad  than  in 
England,  as except on  a few of the  principal  through routes the 
speed of the  trains abroad is much less than  in  this  country. 

A new steam pile-driving machine, invented  by  Herr Lewicki,B 
was used on the  river  Dwina  regulation works, by which, on an 
average,  fifty piles were driven  per day. From a  series of experi- 
ments it was  found that  the steam  pile  engine did  twenty-eight 
times  as much work as an  ordinary  pile  engine worked by  four 
men;  and  the cost is estimated a t  gad. per  pile for the steam ram, 
and 4s. 64d. for an  ordinary ram. The  peculiarity of the pile- 
driving  apparatus described by  Herr Weber' is that a single steam 
engine controls  several rams. The  apparatus consists of an engine, 
of any  kind  with which driving  bands can be used, the power 
distributor,  and  the ropes or  chains for lifting  the monkey. This 
invention was used on the  Elbe  at Dresden, for driving  the piles 

__ ~ 

Vide Minutes of Proceedings Inst. C.E., vol. liii., p. 347 ; 2 vol. xliii., p. 382 : 
vol. lb.! p. 328 ; ' vol. xliv., p. 254 ; vol. xli., p. 289 ; vol. XI., p. 316 ; vol. 

xli., p. 257. 
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of a quay  wall, 541 yards long, where  three pile drivers were 
used. The work of driving  about  two thousand one hundred piles 
into a bed of rough  gravel  and stones, to a depth of from 3& to 
7 feet, occupied thirty-two days. If ordinary  hand pile drivers 
had been used, the cost would have been increased by about 14 per 
cent., and  the work would have  lasted a t  least fifty-five days. 

The powder-ram, invented  by Mr. Shaw  in  the  United  States,  and 
improved by  Herr Riedinger? was used in  constructing a bridge 
over the  Elbe  at Dresden. A cartridge of gunpowder, thrown  into 
a mortar  resting on the pile to be driven, is exploded by  the  fall of 
the ram, which drops into  the  mortar,  and  the gases formed in  the 
explosion both  drive  the pile  down and shoot up  the ram to its 
original position. This ram is said to be rapid, efficient, and cheap. 
About  twenty-seven  piles could be driven per  day, and  the cost per 
pile, driven 7 - 2  feet, is reckoned a t  89. 6d. The  great  apparent 
difference in  rapidity  and cost between the  results obtained with  the 
powder-ram on the  Elbe  and  the steam  pile driver on the Dwina 
must be partially  due  to  the difference in  the bed of the  two rivers- 
the bed of the  Elbe consisting of rough  gravel  and stones ; and a 
sort of quicksand,  overlying sa,nd mixed with clay,  forming the 
Dwina  river bed. Pile-driving  in sand by  the injection of mater: 
from pipes carried down the sides of the piles, has proved  very 
expeditious and efficient at  the  new  harbour works a t  Calais, doing 
the work in about an  eighth of the  time occupied by  the  ordinary 
methods. 

Though some important sewerage works, such as  the  drainage 
of Berlin,3 of  Rome,* and of Dii~seldorf,~  are described in  the 
Abstracts,  there  is no record of the introduction of any  new 
system' for dealing  with sewage. The sewage of Berlin is 
to be disposed of by irrigation,  and a t  Rome and Diisseldorf 
the sewage is discharged into  the  Tiber  and  the Rhine. A t  
Paris considerable pollution of the Seine occuw from the  influx 
of the  sewage;  the  sluggish  nature of the  stream favours the 
deposit of the solid  refuse matter, estimated a t  130,000 tons 
annually,  and  dredging  has  to be  resorted to for keeping open the 
mouths of the sewers. The Seine Pollution CommissionersG unani- 
mously rejected all chemical methods of purification, and expressed 
their conviction, from the  results of irrigation  tried on the 
plains of Gennevilliers,' that  irrigation  was  the proper  method of 

Vide Minutes of Proceedings Inst. C.E., vol. xliii., p. 330 ; 2 vol. xlv., p. 315 ; 
vol.  liii., p. 312 ; vol. XI., p. 307 ; vol. xlv., p. 317 ; vol. xliii., p. 359; ' vol. 

xxxix., p. 380, vol. liii., p. 193, and p. 326. 
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disposing of the  Paris sewage. These sandy  plains  have  an  area of 
800 acres. The effluent water  after  irrigation  contains only 1 part 
or 2 parts of nitrogen,  having previously  contained 44 parts. The 
improvement of the  irrigated  land  in productiveness is very 
manifest.  Vegetables, fruit-trees,  and flowers grow well on the 
land,  and  the gross yield per acre is from S24 t o  548 in  the open 
fields, and  in some well  sheltered  and  cultivated  parts it has 
reached $112. At  Dantzic' sewage irrigation experiments, corn- 
menced in 1871, have proved satisfactory  both from a sanitary  and 
an agricultural  point of view. 

Hydraulic  engineering occupies a  prominent place in  the 
Abstracts,  and  many  important works, such as breakwaters, har- 
bour improvements,  reclamation works, reservoir dams, the regu- 
lation of rivers,  the  irrigation of dry  or  barren plains, and  water- 
works  for  towns, are described ; but most of the  articles  are  valuable 
rather  as records of successful applications, modifications, or exten- 
sions of well-known  principles, than as embodying any special 
novelties of design. The dam 2 across the valley of the Gileppe 
is a notable  instance of a  masonry  dam made exceptionally 
strong for retaining a volume of water  amounting, when the 
reservoir above it is full,  to 16,010,000 cubic  yards, and covering 
an  area of 198 acres, I t  is 154 feet high, 216 feet broad at   the 
base, and 49& feet broad and 771 feet long  at  the top. The  Furens 
masonry dam, across the  valley of having a section which 
approximately coincides with  the  theoretical  law as given in  the 
article on the Gileppe  dam, is 170 feet high, 110 feet broad at  the 
base, and 9 8 feet broad at  the top. These dams, however, whilst 
claiming notice on account of their size, are  not  quite  without 
precedent, as  the  Alicante dam, nearly  three  centuries old, is 
1343 feet high. 

I n  supplying  the Aix  (Provence) district  with  water from the 
river Verdon, i t  was necessary to convey the  water across the  valley 
of St. Paul.4 As the construction of an aqueduct would have caused 
considerable  delay, and involved  a large expenditure, the novel 
expedient of carrying  the  water across the  valley  in  an  inverted 
siphon was  adopted. Two wrought-iron pipes, 5 feet 9 inchw  in 
diameter, form the siphons ; they  are  laid horizontally across the 
bottom of the  valley for a length of 322 feet, and rise on each  side 

Vide Minutes of Proceedings Inst. C.E., vol. xxxix., p. 379, and vol. xliv., 
pp. 276 and 279; vol. xlviii., p. 312 ; vol. xli., p. 243; vol. xlvi., p. 300, and 
vol. xlix., p. 346. 
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of the valley, with  inclinations of 1 in  2.44  and 1 in 2.7, for 
lengths of 251 and 276 feet respectively. 

The  drainage of Lake Fucino,l  rendered  advisable from the 
absence of any  natural  outlet for the  rain  falling  within  its basin, is 
chiefly interesting for having been  contemplated by  Julius Caesar, 
attempted  by some of the Roman emperors, and  again  in  the 
middle  ages by  Frederick IT., and  at  length accomplished within 
the  last  ten years. The  water is conveyed into  the  river  Liris 
through  an egg-shaped tunnel (19 feet by  13 feet) 6,887 yards long. 
In  the construction of this  tunnel  twenty-eight  shafts  and  two 
inclined galIeries  were made. The  lands bordering  on the lake, 
which were flooded in  wet weather, and converted into unwhole- 
some marshes in dry  weather,  have been greatly improved in 
value, and 35,000 acres have been reclaimed by  lowering  the waters 
of  the lake. 

The difficult task of keeping open a navigation  channel at  the 
mouth of the Mississippi2 has been successfully accomplished, by 
contracting  the  South  Pass  into a uniform channel, 850 feet wide, 
by wooden jetties on ea~hside,~  the channel  being for a time still 
further  conked  at  the sea end  by  wing dams to increase the scour ; 
and  mattress  sills  have been sunk across the  two  other  principal 
channels  to  divert more water  into  the  South Pass. The  naviga- 
tion  channel has already enlarged, and  the  original  depth of 8  feet 
has been increased to 20 feet. It is  anticipated  that  the  scouring 
action  will be still more effectual when  the  jetties  are completed, 
and  that, if a bar should tend  to form at  the sea end of the channel, 
a n  effectual remedy could be  provided by  the  gradual extension of 
the  jetties seaward a t  a moderate cost. 

Though movable dams or weirs across rivers cannot be regarded 
as new inventions,  having been for many years  extensively em- 
ployed on French  rivers,  and  an  instance  being recorded of the 
erection of a movable dam  in America in  1818, where they  are 
now being gradually introduced: they  are  little  known except 
in   the simplest  form in  this country. M. Boule has designed 
a new form of dam,5 which  he considers specially  .suitable  for 
dams  higher than 12 to 14 feet, the  limits of the Poire'e spar  or 
needle system and of the  turning floodgate of M. Chsnoine. I n  
M. Boule's design the  shuttles  are placed in  tiers, between slight 
wrought-iron  upright supports, 3g feet apart,  carrying  the foot- 

Vide minutes of Proceedings Inst. C.E., vol. li., p. 367; 2 vol. xlii., p. 278, 
vol. xlvii., p. 369, and vol. li., p. 361 ; post, p. 367; vol. l., p. 216; vol. x l i~ . ,  
p. 268. 
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path, so that  the  shuttles can  be readily removed and replaced. 
In  America shuttles  hinged  at  the bottom, maintained in their 
places by props, and €ailing down flat on the  apron of the  weir 
when the props are removed, have been introduced. A somewhat 
similar  principle  has been adopted for some movable dams on the 
weirs YizAzi and  Moingt ;l but in these dams the  central  pile  sup- 
porting the shuttle is propped up,  and  the  shuttles  are composed of 
several boards laid  horizontally,  which can  be removed succes- 
sively, if the  instantaneous removal of the whole dam, by releasing 
the prop supporting  the  central pile, is not necessary. A sluice- 
gate formed of narrow  horizontal  jointed boards like a shutter, 
and  winding up round  a roller,  has been put  up  at  the weir of 
Notre-Dame-de-la-Gnrenne,2 on the  river Seine. In the Mkrienne 
dam  on the Charente,3 by  omitting  the  upper  portion of the lower 
cheeks of the grooves in  which  the  shuttles slide, the  shuttles, 
when  lifted  to a certain  height, being hinged  to  the racks, rise by 
the pressure of the flood-waters towards a horizontal position, 
sinking  again  into  their places when  the flood has abated. A 
self-acting  shutter for maintaining a constant head is described by 
Signor N i ~ o r i n i . ~  

French  engineers  have devoted considerable attention  to  the flow 
of rivers,  and  several valuable  papers have been written on this 

. ~ u b j e c t , ~  especially with reference to  the Seine. The floods  of the 
PO have also been carefully observed and recorded during  the 
present  century,6  furnishing  important evidence of a gradual  rise 
in  the flood level. By a  careful study of the Seine basin, and  the 
flow of its tributaries,  and by means of extensive daily  rainfall 
observations, the  late M. Belgrand  has been able to predict at  the 
beginning of the summer  a drought  in  the  autumn,  and  to forecast 
the rise of the Seine in flood time  at Paris so as  to give timely 
warning  to  the  inhabitants  along  its banks. On the  14th of March, 
1876, M. Belgrand announced that  the Seine, which was in flood, 
would reach  a  definite  maximum height  at  Paris on the  17th of' 
that  month ; and  his prediction was fulfilled within half an inch.? 
Floods of .the tributaries of the Seine have been similarly pre- 
dicted, and  in  the opinion of  M. Belgrand the same system might 
be applied with success to many other rivers. The  Author con- 
siders that a similar  study of the flow of rivers  in  this  country 

Vide Minutes of Proceedings Inst. C.E., vol. liv., p. 300; vol. h., p. 297 : 
vol. xlviii., p. 311 ; vol. xli., p. 253; rol. xxxix., pp. 364 and 365, vol. xliL, 

p. 275, sod vol. xlvi., p. 299 ; vol. liv., p. 300 ; ' vol. xliv., p. 262, vol. xlv., 
p.  308, and v01 l., p. 221. 
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would furnish  valuable information, a t  a  time when the prevention 
of summer floods is becoming, in many districts, a matter of press- 
ing importance. 

The Ar-men lighthouse is being constructed on a reef of rocks 
near  the  Isle of Sein. The  low level of  the Ar-men rock on which 
the  lighthouse  rests,  the  rapid run of tide across the reef, and  the 
exposure to  the  wind, rendered the foundations peculiarly difficult 
to  put  in;  and  the work was  only accomplished by  the  energy of 
the  native fishermen, who undertook the hazardous task of drilling 
the holes in  the rock for receiving the  iron dowels, to  which  the 
foundation courses of masonry were subsequently secured. 

I n  this brief  notice the  Author  has merely touched upon a few 
out of the  many  descriptions  relating  to public works abroad  which 
have appeared in  the  Abstracts ; but he trusts  that those he  has 
selected will suffice to show, that much may be learnt from a study 
of the practice and progress of public works engineering abroad, 
and  in  particular from the Americans in  the  matter of steel bridge 
construction, and from the  French  with reference to rivers. 

Vide Minutes of Proceedings Inst. C.E., vol. liv., p. 307. 
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